INTRODUCTION
The inlet simulator can now solve for flow through either external compression inlets with the terminal normal shock generated outside the cowl, or mixed compression inlets with the terminal normal shock generated inside the duct. The simulator will signal flow conditions which can lead to inlet unstart, an undesirable instability of mixed compression inlets in which the normal shock moves from inside the duct to outside the cowl with a large loss in inlet performance.
An inlet bypass system has also been added to the model, since most operational mixed compression inlets require some form of bypass to avoid unstarts and provide increased stability.
The educational simulator has been extended to solve two additional flow problems: 1) flow past opposing wedges which produce crossing shocks, and 2) flow past two succeeding wedges which produce intersecting shocks.
By setting one of the opposed wedges to zero deflection, the opposed wedge mode can also be used to study shock reflections from a solid surface. As previously discussed, the educational application is designed to mimic a wind tunnel, giving the student control over flow conditions and the taking of data for later analysis.
With the two additional flow problems, a data probe has been added to the plotter package to allow the student to produce flowfield maps of these complex interactions. Under some flow conditions, this "weak shock" must actually be a weak expansion to balance the downstream pressures.
When the shock strikes a wall, as shown in The inlet design simulator will solve for the flow through rectangular external or mixed compression inlets.
The supersonic flow phenomena present in the educational simulator are also present in the supersonic portion of the inlet. There are, however, some additional flow phenomena which must be considered in the inlet. The incoming flow can be inclined to the first ramp by some aircraft angle of attack changing the effective ramp angle. The supersonic portion of the inlet is a succession of ramps in which the output conditions from one ramp become the input conditions to the next ramp. As the ramps turn the flow, some flow is spilled around the cowl creating a drag on the inlet which must be computed. The flow going into the engine at the end of the duct is subsonic and therefore a terminal normal shock is usually present somewhere in the inlet. In Fig. 8 , the user has chosen to plot static pressure ratio versus X direction as indicated by the lights on the buttons in the "Probe" subpanel. The student uses the "X" and "Y" sliders to move the cross-hairs in the main view window until the desired location is found. The student then pushes the _rake Data" button and a "*" appears on the graph corresponding to the chosen value of location and calculated value of dependent variable (pressure ratio). The student can repeat the process to a maximum of twenty five data points per curve.
The data can be taken in any order, so the student can fill in interesting portions of the curve.
Since no educational tool would be complete without an examination, a question and answer box has been added at the lower right corner as shown in Figs. 9 and 10 display screen dumps from the inlet simulator for an external compression and mixed compression inlet respectively. There are many options available to the inlet designer using this package and the reader is referred to Ref. 1 for the details. The simulator is divided into three main sections; a view screen at the top, the input box in the lower left, and the output box in the lower right.
The view screen shows a schematic drawing of the inlet geometry, the oblique and and normal shock waves, the capture streamtube, numerical labels on the flow zones between the shock waves, and an ar- Free stream, engine face, and bypass conditions can be specified using either sliders or input text boxes. Fig. 10 shows the geometry screen which is divided into separate sections for the external ramps, the cowl lip, the shoulder, and the engine face. As the geometry is changed the simulator recalculates all of the flow variables, displays the current output parameters, and changes the geome- ables within a single zone as in Fig. 9 . In Fig. 9 , the user can pick which variable to display through the inlet and the reference conditions. The previous zone reference will display the ratio of variables from zone to zone, while the free stream reference will display differences in the flow variable. 
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